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PREFACE 


Th#  fintl  rtport  of  th*  b««*wid«  Enorgy  Study  progrom  consist!  of  thm 
volumts.  The  Executive  Sumnitfy  ^Volume  J)  highUghts  end  iumtasriiei  the  result* 
of  th!  study  end  concludeti  with  in  Energy  PUn.  The  Technlcil  Volume  (Volume  2) 
includes  the  Executive  Summary  (serving  a*  an  lntro<tuction  and  summary) »  and  also 
contains  th*  tachnical  discussion  and  justiHcatlon  of  th*  rocemmended  project*  and 
plans.  The  Appendices  (Volume  3)  contain*  detailed  calculations  and  aupporting 
documentntlon. 
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S«ctlcn  1 

INTRODUCTION  AND  SUVMARV 

I.l  PURPOSE 

In  r«tpons«  to  the  Nation's  connitmont  to  ontriy  eonstrvatlon , 
thn  Army  Corps  of  Cnglnoitrs  (CoE)  has  contracted  vith  Grunman  Aero¬ 
space  Corporation  to  perforn  a  Baseeide  Energy  Study  of  three  forts 
in  Alaska.  The  purpose  of  the  study  is  to  produce  a  systeratic  plan 
of  Ijnprove.'nent  projects  to  reduce  eaergy  consumption. 

1.3  SCOPE 

The  contract  (No.  OACA  tS-A0-C-00:0)  inelucrs  studies  at  Tort 
Saineright,  Port  Creely,  ai<d  Fort  Richardson.  Each  fort  is  covered 
by  a  separate  report. 

Thl*  report  covera  Phases  1  and  11  of  Increment  A  studv  of  104 
bulldiORS.  Phase  III  van  excluded  fron  this  contract.  Increment  6 
study  «a«  anitially  limited  to  the  Steam  Distribution  System  «ith 
subsequent  addition  of  a  heatyenergy  bAlaac*  study  of  the  Central 
Heat  and  Pover  Plant  (CHtPP)  and  an  Energy  NoBitoring  and  Control 
Syatem  (EMCS).  Increment  f  I  0  studies  were  slso  edded  to  the 
contract  and  are  covered  by  this  report. 

In  this  Fort  Stinerignt  report,  currnnt  energy  usage  Is  snalyaed 
and  a  tot  of  energy  conservation  opportunities  identified.  These  are 
defined,  evaluated,  and  presented  herein  an  a  preliminary  plan  for 
increasing  energy  efficiency. 

The  rop<trt  is  divided  into  this  Exoeuiive  Summary,  a  technical 
volume,  and  an  appendix  volume. 

The  rain  feitvre  of  this  report  are  the  tables  of  recommended 
energy  consorvat ion  actions.  These  actlona  are  described  in  gafipral 
in  th.f  technical  volume  of  the  rep-ort  and  tho  detailed  engineering 
analysis  aupporting  these  conclualont  can  be  found  in  Appendix  A  for 
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tltctrical  tysttm  aodifiettions,  Appendix  B  for  ateam  •yatt'n  modifo 
ioatlon,  Appandleta  B  and  f  for  Central  Heat  and  l^ower  Plant  aaaly> 
aeti  and  Appendix  G  for  General  Data. 

1.3  OSSCRIPTIOM 

fort  Wainwrlcnt  la  an  Army  poat  located  on  the  Cbeaa  Riv*r,  adja¬ 
cent  to  Fairbanks  In  the  central  valley  of  Alaska.  It  Includes  over 
367  buildings  eltn  a  total  area  of  over  5. SB  million  gross  tquare 
feet  (CSFj.  Moat  of  the  buildings  «ere  built  bstvesn  1941  and  (959. 
The  Central  Heat  and  Power  «>lant  (CMAPP)  generates  400  psig  ctet<m  in 
e^al-fired  bollera  that  supply  turbine  generator  seta.  Extraction 
steam,  currently  at  70  ptig,  from  the  turbines  suppliss  ths  fort  with 
heating  atean  requirement#  through  a  below  ground  utility  corridor 
(utllldor)  distrlbutloa  system.  Electrical  power  required  in  excuse 
of  that  supplied  from  extraction  steam  la  from  the  eoadensing  portion 
of  the  turbines,  using  cooling  pond  watsr  for  condenser  cooling.  The 
CM&PP  provides  electricity  lor  this  fort  and  also  fort  Oreely  via  the 
Golden  Valley  Electric  Association  <GVCA)  utility  trananistion  line. 
The  map  in  figure  1*1  chows  the  arrangmtnt  of  buildings  at  the  fort, 
grouped  into  heating  tones  used  to  aid  In  analyaia  during  this  atudy. 

1.4  OVERVIEW 

The  following  is  a  aummary  of  the  baalc  findings  of  this  study, 
including  eatrgy  conservation  strategies  leading  to  the  energy  con¬ 
servation  plan.  Implementation  of  the  reconaended  projects  of  that 
plan  could  reduce  the  net  source  energy  consumption  of  fort  Wain- 
wright  by  over  of  the  FT' 60  Baseline  consumption.  The  fy'04 
projscted  cost  of  that  FVHO  energy  could  be  reduced  by  46%  or  S2.5 
million. 

With  the  addition  of  a  topping  cycle  at  the  CMgPP  as  dlscusjied 
under  Alternative  No.  I  in  i.4.1  below,  the  savlogs  would  be  Sat-  cf 
energy  and  cost  or  t^.l  million  in  projscted  FT'B4  dollars. 

1.4,1  Central  Heat  end  Power  Plant  (CH|PPj 

The  analysts  of  basewide  energy  usage  thews  that  approx‘,mately 
45t  of  coal  input  enargv  in  consumed  in  the  CMIPP,  This  Mitablishes 
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ttudr  of  thfl  CM&PP  t«  a  tiott  aifniricant  artn  for  potcntiai  savinft, 
line*  a  aniall  p«re«nt  Inprovamt^nt  can  hav«  a  larto  i.Tipact. 

A  aupplomontary  taak  to  parform  a  CKiPP  Enarjy  Study  of  th*  fort 
ValQvrlght  CHfcPP  vaa  added  to  a  Baaawldfr  Ensrgy  Studv  of  that  fort. 
Tha  atudv  objeetlva  «at  to  Identify  changot  raquirad  to  aehiava  naa> 
Inutt!  plast  afficiattey  bated  on  heat  balance  !*tudlet.  Tha  plant  it 
operated  efficiently  within  the  conatralnta  of  th#  exltting  equlpnent 
and  power  requirement  a.  Kowever,  phvsical  changes  can  be  made  to 
increase  the  operating  efficiency. 

Turbine  piirformance  baalcally  defines  the  plant's  performance* 
Power  generated  by  eatractlon  nteam  distributee*  to  the  fort  is  pro* 
duced  efficiently  in  a  cogeneration  mode  at  a  heat  rate  of  around 
5,000  BTCyXKH.  Power  generated  bv  eondenaing  uahauat  steam,  however, 
la  produced  at  a  heat  rate  approaching  85,000  HTt,7KVK,  and  repreaentt 
a  basic  inefficiency  because  of  heat  lost  to  the  cooling  pond.  Re* 
duction  of  chia  loss  ia  a  primary  objective. 

There  are  two  alternative  paths  to  maxinun  efficiency  in  the 
CHIPP,  aaauming  the  long  term  continuation  of  the  current  plant  power 
production  requi rementa. 

Alternative  Xo.  I  •  The  eoat  efficient  alternative  would  be  to 
install  a  topping  cycle  with  a  high  pressure  boiler  generating  steam 
for  a  1)000  peig  non*<ondeesing  turbine  generator  set  of  about  3  xa 
capacity  that  wxU  eahacal  into  the  cstating  400  pelg  header  in  par* 
allel  with  esiatlng  boiltia. 

Alternative  Ho.  2  *  Assuming  that  Alternatlv»f  .Mo.  )  la  not  found 
acceptable  for  policy  reasons,  the  eslating  plant  can  be  mace  more 
efficient  by  an  alternative  set  of  modi  fleet  Iona,  moat  of  which  would 
not  be  eoet  effective  If  Alternative  No.  1  wer«»  choern.  The  major 
proposed  nodi flcatinnn  arc  at  followt: 

0  Instill  variable  a;^ed  flow  control  for  ID/FO  fane.  These 
fans  operate  at  an  ineflicient  point  an  the  fan  curves  and  a 
large  reduction  in  energy  la  feasible 

0  Inatall  autoratio  boiler  combustion  control* 
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0  Inprov«  condti)««r  pefformanc*  by  laatAlling  automatic  tuba 
eltaniof  in  eoadantars,  aharing  condtntar  haat  load 

batwaen  operating  turbines,  and  inertasing  cooling  *ater  ilov 
from  pond  to  coad«nsara> 

Since  considerations  beyond  the  scope  of  this  contract  should  en¬ 
ter  into  a  decision  on  Alternative  No.  1;  such  at  regional  electrical 
source  planning,  or  plans  for  the  interrelated  Fort  <ir99ly  CHiPP-,  the 
topping  cycle  option  has  been  entered  as  an  tnerement  G  item.  Alter¬ 
native  N’o.  2  Is  entered  in  the  basic  plan  as  an  Increment  I  Item. 

1.4.2  Stea*"  Distribution  Systeo 

Associated  etth  the  steam  distribution  systtm  it  the  lots  of  ap- 
proalmatelv  l.hS  of  source  energy  consumed  on  the  site.  In  conjune- 
tioa  with  conduction  losses  through  the  designed  Insulation  of  the 
distribution  svatesi  are  additional  losses  through  uninsulated  and 
r.inimally  insulated  piping,  steam  tracer  lines  that  are  on  vhtn  not 
needed,  and  inefficient  steam  ejectors  uaed  for  sewage  pumping.  In 
the  summer,  at  base  load,  losses  far  eseeed  any  steam  user  regul re¬ 
meats.  significantly  reducing  annual  system  efficiency.  Nears  for 
reducing  distribution  losf.es  are  primarily  increased  insulation  snd 
automatic  tracer  line  controls. 

1.4.3  lul Idinss/Other  End  Users 

•uildings  and  other  end  users  account  for  approsimntely  of 
the  source  energy  used  on-site.  Puildlng  envelopes  are.  In  general, 
veil  Inaulated  with  the  major  exception  of  basements  and  floor  alah 
edges.  Despite  storm  elndows,  insulation,  and  improved  heating  non- 
c*ols.  energy  consumption  la  higher  than  would  be  predicteti  by  eon- 
ventional  building  thermal  analysis.  Much  of  this  higher  corsumption 
is  sttrlbuted  to  an  overheating  problem  along  with  eaeeas  infiltra¬ 
tion  through  windows  that  are  opened  to  correct  the  overheating. 

Once  the  window  is  opened,  it  tends  to  remain  open  even  when  outside 
temporsture  drops.  ThU  occurs  because  local  heating  controla  react 
to  nRlntaln  cce<forc  in  the  apace  cm!  no  Incentive  is  taken  on  tne 
part  of  the  occupant  to  close  the  window.  The  corrective  strategy  is 
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to  siaimiat  th*  ov«rh«atint  probltm  and  attocpt  to  kttp  the  vinaow$ 
shut  vhilo  bttt  In  th«  building  it  on*  Ovtrhtttlng  comta  irom  var- 
loua  eombinatione  and  aovoral  toureat  tucft  aa: 

o  Supply  tamparaturaa  tat  too  blgh  in  air  handling  systrna 

0  Radiation  from  radiatora  without  eoatrolt  or  with  control 
failura 

o  Radiation  from  building  ttaati  and  not  watar  diatrtbution 
tystana 

0  Radiation  iron  unieaulatad  eonponantt  in  macbanial  rooms • 

Tbata  hatting  aeargy  inputa  ara  tuparlttpoaad  on  basic  '’naturar 
hast  loads  fror*  paopla,  aolar,  and  aleetrical  conpononta  which  add 
upt.  is  r«any  buildings «  to  a  raoulrrtant  tor  cooling  ratbar  than 
hasting  for  ainoat  b0%  of  tha  yaar.  Corraotiona  by  additional  pip¬ 
ing  iaaulation  along  aitn  additional  control  audit icationa  att  dia- 
cutaad  in  tha  r«comnandationa> 

Vantilation  ayrtama  ara  anothar  araa  whara  large  savings  oppor- 
tunitian  exiat.  There  ia  avidanca  of  aaeaHtivo  outside  sir  voluna. 
aspaoislly  if  varishla  oceapaney  of  tha  facilities  ia  eonaidarad. 
Thera  in  also  avidanca  of  linultaflaous  heating  and  cooling,  as  wall 
as  tna  ovorhaating  problem  eantionad  aarliar.  Solutions  vary  from 
control  resets  to  aystam  modification  or  roplacamant.  Tan  spaed  ra- 
ductlomi  and  fan  spaed  cycles  offer  valuable  alaetrieal  aaviaga  as 
wall  as  staam  savings* 

Inprovtmants  ia  lightiag  efficiency  are  feasible  and  reduction  of 
head  bolt  heater  usage  by  modulation  with  tamporaturt  control  can 
lower  alac:trical  raduirananta. 


Section  2 

Cf-tHENT  EWERGY  USAGE 
2.1  EVERGY  USAGE  HISTJRY 

Profrctt  from  fY'75  to  FV'80  is  chovn  in  FiC'jrt  2-1  at  a  fun^^tion 
of  total  annual  Fort  Walnwright  coal  contui^ption.  In  ordtr  to  foctis 
or.  fort  «ain«rl|ht  «n«rgy  pcrlornanuo  It  vat  ntctsaary  to  subtract 
sleetrlcal  sscrgy  sxportsd  to  tht  Golden  Valley  Electric  Association 
(GVEA)  from  tn«  total  annual  electrical  energy  produced.  Frost  fY'75 
to  FV*80  the  net  Fort  vaiaerigr.t  reciuctlon  in  coal  consumption  was 
Sii  overall.  The  heating  reduction  eas  IR.St  with  a  corresponding 
coal  reduction.  Of  the  coal  appoi^tioned  to  Fort  Nainwright  electri* 
cal  energy  production  (shaded  portion  or  Pig.  2»1)  there  was  a  46% 
reduction.  This  t-as  the  result  of  h  *&.gt  reduction  in  net  XVM  of 
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Dloctfietl  tn«r|y  «on«u)Rptioa  Alcog  with  the  elosinf  of  tht  ))orth 
Post  Cantr&l  Koatlac  plant.  Contoquontly «  tht  ptretntagt  of  non  eo« 
gtntratt^  tltctricUy  productd  «t  tht  narginAl  htat  rttt  vts  rtductd 
tnd  the  ovtrtll  pottr  pitot  tffleltney  »tfl  rtiitd.  A  httt  ratt  of 
19,000  BTU/XWH  1«  uatd  htrt  aatoelattd  vith  tht  upptr  half  of  tltc* 
trleal  power  gtntrttion  btctutt  boat  it  lost  to  tht  cooling  pond. 

Tnt  lowtr  half  of  tltctrical  powtr  generation  U  in  a  true  eoitnerao 
cion  node  ancf  it  thtrtfort  ktoat  efficient.  This  strttsts  tht  impor¬ 
tance  of  tltctrical  energy  conservation  both  at  ^ort  Vainwright.  and 
Port  Creel y  where  the  csported  et.ergy  is  contuaed.  The  true  coat  of 
the  upper  portion  of  power  generatioi'i  should  also  be  kept  in  Bind 
relative  to  any  plana  t.  sell  electric  power  from  I'ort  dainwrlgnt. 


The  largo  reduction  ia  coal  cvjflaumption  from  fV'?a  to  t'V’TT  ia 
attributed  to  operational  changes ,  primarily  the  reduction  in  es- 
ported  electricity  and  the  closing  of  the  North  Post  ceatral  heating 
plant.  Both  actions  served  to  aigatf icaatly  increase  the  cogenera¬ 
tion  efficiency  of  the  Central  Heating  and  Power  Plant  {CHIPP). 

Otter  enorgy  eoncervation  actions  *ere  4mpi*w»i»htad  in  this  period, 
but  their  effect  1*  not  readily  tracwable. 


iineo  FY'Te  a  second  downward  trend  in  consumption  ia  indicated 
’.hit  is  attributed  to  the  Energy  Conservation  investment  Program 
ICCIP)  modifications  iaplemented  in  this  time  period. 


This  energy  history  for  fort  ftlnwright  is  based  on  tne  Bonthly 
CHAPP  Opkiratmc  Account  records,  which  appear  to  deflate  the  amount 
of  coal  Hpfjortioned  to  heating.  Theeg  recordn  reflect  some  dlsrrep- 
aneiea  b^itweoa  coal  eoaaumption  and  netered  stoat  and  are  used  here 
only  as  appro* imatloae ,  in  order  to  enow  trende.  The  heat  balance 
study  of  the  CHgPP  etowed  that  the  accuracy  of  this  r*-cord  may  be 
iaprovwd  by  mere  accurate  condensate  meteviog. 


2.2  ENgfiGY  USnCE  An’ALirSiS 

A  top>fiow#  anal ya la  was  made  of  PY'dO  energ’  «*agr  at  Fort 
eafnwrlght.  The  apportionments  are  approiifia?#  d.ie  to  practical 
limits  of  tfl*HauT<K.«*nt  accuracy  end  depth  of  ana. /Kla.  figure  2-2 
1^  shawj  ao  overall  cos)  energy  apportionment  of  i7t  to  heat  and  S31  to 
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•Itctric.  Of  thia  aourca  «R#ri|y,  la  apportlontd  to  and  uaara 

at  fort  Valn«ri|ht,  181  to  ataam  dlatrlbutlon»  131  to  atportad  alae- 
trlclty,  and  2.71  to  station  aarvicc  alaetrtcal.  Coat  apport lonmtr.t 
la  t)ia  aamt  aa  aourea  anargy  apporticonan  t  • 

4  ptt^  aaargy  apport lonn«tnt  it  shown  in  Pig*  3>3.  This  ahowa 
43.31  of  tha  anargy  contMmed  at  thr  CKiPP.  It  i'.dieatat  that  an 
incraaaa  in  plant  afftclanoy  would  produca  aignirieant  tavinga.  Utar 
ataan  la  31.71,  uaar  alactric  8. Hi,  and  all  distribution  ts  14. HI. 
Hast  loss  raductioR  and  alaetrical  uaaga  raduetlon  ara  tba  fooun  of 
eoaaarvatlOR  la  thaaa  arnan.  Th«i  S.bl  for  eaportad  alactrlulty  has 
an  affaet  graatar  than  thin  tf^all  numbar  would  indicata  dua  to  its 
t.tipaet  on  CMIPP  afflciancy.  Tha  Ifliportanee  of  this  la  raflnetad  in 
tha  131  for  asportad  alactric:  (tcturca  baaia)  shown  in  fig.  2-U. 


Distribution  of  anargy  o::  u  aatsonal  basis  is  showfi  in  fig.  2-4. 
This  Shows  tha  low  affieiwncy  asneciatad  with  aunntr  oparationt.  It 

o 
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also  shows  tho  rtlttlv*  msgiMtud*  of  boiltr  and  condHnssr  losses • 
fixod  atotn  lino  lotsss,  tnd  an  undafintd  ar«a  of  usor  loasat  that 
havt  boon  lareoly  attrlbuttd  to  ticoss  inf  11 tration  from  optn  windows 
and  othor  lohks. 

2.3  CNCSGY  PERFORMANCE 

facility  and  building  ontrgy  porfornaaco  is  dinplaytd  on  tn«  tn* 
orgy  Indox  gruph  in  fig.  3»S.  tloctrieal  pcrfornanen  in  KWH/GSF*yr 
is  dlsplayod  eoparatoly  from  boating  ptrformanct  in  KBTl7GSr<*yr . 

This  provonts  the  power  plant  efficiency  wariationo  from  affecting 
eonparlson  between  user  buildings  and  facilities.  The  diagonals  in 
rig.  2«S  reprosent  reference  lines  of  constant  source  energy  if  heat* 
ing  and  electrical  energy  are  conhined.  The  elcctrictl  energy  for 
tne  constant  source  reference  lines  is  eoitputed  at  11.600  ITV/dVrt,  an 
average  utility  power  plant  heat  rate  tor  the  United  States. 
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Th*  CAtir*  Fort  N«ia«»lght  ftelllty  tntrgy  p«rformAnc»  iot  FY'ttO 
is  sbova  At  tht  top  Fig.  2«5.  To  Arrivs  At  a  AAX  Puliding  Avtr« 
*C*  ptrforsiADCA  iadts  (Ft.  WAiawrlght  Site  Eotriy  oe  Fig.  2-5), 
boiisr  lotsAS  And  stAsn  distribution  lossss  «srs  fActordd  out  of  tht 
ovorsll  fAcility  indAS.  This  eslculstAd  not  bulidiag  sits  dsmand 
iadsx  can  bs  eompArsd  with  Actual  mstsrsd  sits  dsmaad  by  buildings 
ussd  by  tbs  Alysska  Project  in  rY'75.  The  nst  building  sits  dsnand 
caa  Also  bs  coeparsd  with  thsorstleal  building  sits  dsmand  for  a 
Family  Mousing  (FH)  unit  and  an  tnlistsd  Parson's  Barracks  (EM3)  as 
dsrivsd  by  building  analysis.  Tbs  building  sanplss  apb<'oxir.atsd 
Attaioabls  target  psrtemancs  tor  at  least  63%  of  tbs  building  area 
at  Fort  Vaiowright.  This  target  has  not  been  achieved,  due  in  large 
part  to  ao  Inability  to  ritduee  building  beat  input  to  tns  level  of 
building  heat  deaand  (based  on  conduction  losses  and  ventilation 
reouircaents) , 
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section  3 

fttCOMKEN'DCD  BtRCY  Pt.A^' 


Th*  prlntry  p\irpos9  of  thit  study  it  to  devsiop  th«  rtoomfflondtd 
eaorcv  pUn  protsnttd  in  tho  tsblos  of  this  tsetion.  Also  ineludsd 
crn  sniplif.vlnii;  ttitonents  sxplstninc  oich  of  th*  itsns  in  ths  plsn. 
Ssction  4,  shieh  follows,  shows  th*  •n«rcv  impact  of  this  piers, 
further  discussion  of  th*  itsns  can  b*  found  in  th*  f.aehnical  vclun* 
«lth  detailed  enfineerlng  «nslvsis  Including  cost  and  tavings 
«*tirat«K  in  the  appendis  voluru*. 

There  are  five  tablet  used  to  present  the  plan,  on*  for  each 
lecreeent  of  Study,  and  one  tumnarv  tebl*.  the*  tre  at  fellow: 

o  Table  3«l  prctentc  Increment  A  luilding/Vier  CClfs 

0  Table  3*2  presents  lacrrment  S  Distribution  System  CClfs 

o  Table  3*3  presents  Increment  T  OhK  Seeomnendations 

o  Table  3*4  presents  Increment  C  Projects  which  do  not  meet  CCIP 

criteria 

o  Table  3-9  summartses  the  overall  impact  of  the  recommended 
plan. 

There  are  differencet  between  this  final  recommended  plan  and  the 
project  list*  published  in  th  final  report  draft  of  February  Ifhi. 
Na.ior  differences  are  as  follows: 

o  Hate  have  been  categorised  into  Increments  A.  I.  f,  h  G  at 
per  direction. 

o  tone  projects  hsvs  been  consolidated  into  groups  to  fit 
Increment  A  ICrlf  criteria  in  accordance  with  entahlithed 
practice. 

0  Some  projects  have  been  revised  ae  a  reeult  nf  additional 
information  rocrived  during  the  Increment  F  and  0  atudv. 
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Ho«ov«r,  th«  ftpp4*n(iix  was  not  rewritten  aa  a  rtault  of  tftaaa 
ravitlona. 

0  N«w  ieom  aumbara  hava  b««n  aasifnad  to  tha  projoets  of  tna 
final  racommnndcd  plan.  Howavar.  tha  «,  VEC,  and  VECO  dcalg* 
natora  ifctn  tha  draft  raport  hava  baan  ratained  as  refwranca 
aumbara  for  tmcaablllty  throufh  tha  rsat  of  tftia  raport,  to 
tha  draft  raport  and  to  Cha  1391  decumantat Ion  and  planning 
alraadv  -jndarway  In  Alaaka  Oiatrlet. 


o 
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section  4 

fcNtkG^  CONSeSVATIOK  CAKOIDATR  l:VALlVtT20.V 


V2 


iii'tcrlptioat  of  th«  roeommvndtd  •ntrrv  eoRt*rvttiOB  projoets  art 
In  tba-  foUotinR  aubrnntlORt.  Thay  ara  tfividac  into  tvo 
eat«coriai:,  alactrical  and  acaast*  Tha  IdantifyiRf  projact  Rvobar  la 
glvae  aith  aach  project  aa  a  eoavanlaEt  eroaa  rafaraaea  to  tha  tablea 
aoo  text  rtf  tiiia  raport*  V  datipaatwa  a  Xon-lC2P  projaet  for  Fort 
lalfiat'itht .  vtC  daaifnataa  an  my  canoidata.  and  VECO  dcaignataa  an 
anargy  coriamaiion  opporturtty  aot  yat ‘fiaaliaao  or  elaaaiftad*  A 
datailad  anLlyala  for  aaeb  ^tr.n  la  auppliad  la  Appanoieaa  A  aad  I* 
Altar  eoBplatlon  of  thla  vera.  an  additional  taak  on  tiia  Cantral 
Naatlng  and  Poaer  Plant  (CHkPP)  vaa  ttartad.  Tba  prolin.lnary  work 
That  iatarfacaa  «ith  tha  CH4PP  have  h«.an  latt  la  tLlt  aaetion  and  thn 
appropriata  apparolcan*  Tno  raaulti  of  tha  CII4PP  study  ara  dlaeusaad 
in  Aactlnn  6. 

dlaca  nany  of  thasa  aoalyacs  »(  rt>  coaplatad  usim;  FY'Tft  conauny* 
tlon  fipurvv,  tb*  iK-rcantagas  ray  not  arroa  exactly  in  tna  fiftsl 
Slim'ArVt  Tha  surrmry  aas  cra'yut^d  uaiRg  FV'bO  eoasuaptioit  that  «a»^ 
MLoa  tivailatla  la  tar  tn  tha  prograr.  Tne  aavitihS  ara  llttao  in  tha 
aurrary  an  a  parear.tapa  of  the  For;  Vuinar Ight  fuel*  Taa  savinri  irc 
also  oa<<rr4  ta  a  iianartaft  of  tb*  total  fual.  ahich  lnclunan  alastri* 
cal  arargy  oalivarao  to  tna  local  utility* 

Initial  inantifitd  projacta  an  asnv?.  on  lanlat  4-1  to  4-5.  Tr.t 
aaraRr*  arc  lartwrtiga  of  n 'hi*  fu**!  uitd  ay  Fort  tuln^rigtf.  Pro- 
jattta  on  Tatle-  4-3  r.ava  na<n  arruBsat  dlftwrantly  in  tha  i>  *autiva 
gy-r.ary.  Prj  jait  t-S  a»>d  *-4  t.ava  oaan  kapt  in  tha  noha  FCIP,  Incra- 
flK*nt  J  ettntor;.  ♦  }«•*  n««r  j4.ft  o!  tna  Ckir*!'  tn  Hit- 

(sani.  k  fit^rory*  '••-3  b;.*  l—i.  mu  t.lrro  aitn  tlC-1  Iror.  Thfcl«‘  1-1  ar.o 
ara  eo*  t(-tf.  »  *•  ita** 
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5«ction  4 

lASCVlOC  RECOMMEMDED  PROJECT 

Thl«  s^etlon  «ov«r«  Incrermt  A  S  B  project*  •fttertd  In  th#  plan 
tftth  th*i  exception  of  th#  CHkPP  Incromnnt  B  projects  covered  In  their 
own  Section  S.  Increnont  f  4  C  dixcusslnn  is  in  Section  6. 

In  this  section,  the  groups  «re  nepersted  into  electrical  eon* 
eervatlon  projects,  all  of  Inerttnent  A,  and  heating  steam  conserva¬ 
tion  projects  of  both  Inerenents  A  t  P. 

4.1  ELECTRICAL  MIRGY  CONSERVATION  PROJECTS 

4.1.1  Central  DUeueeion 

The  site  visits  and  esteloations  of  various  building*  and  facil¬ 
ities  at  Port  Vsinsright  have  resulted  in  an  aasesament  of  electrical 
energy  flows,  utlllxation.  and  consu'sptlon. 

Significant  Improvenentt  are  attainable  in  lighting  system#  and 
reeietance  heating  (in  the  fora  of  automotive  engine  block  heating  In 
winter).  These  improvements  are  typlemlly  generalised,  due  to  the 
eneralty  of  providing  detailed  installation  rteslgns  for  numerous 
locations  and  unique  conditions.  Motor  leads  have  been  identified 
and  reported  under  Mechanical  Syetemt  end  ChfcPP  Station  Service  as 
fan,  pump,  conpreaaer.  and  other  loads.  As  such,  any  fan  or  pump 
load  reduction  eill  automacicallr  reflect  a  proportional  reduction  in 
the  motor  drive. 

To  assign  a  roatonable  eost/^vtf  of  energy,  a  theraodysanic  bal¬ 
ance  nod  rate  anal  ye  is  ess  performed,  basetl  on  energy  reduotiont  oc¬ 
curring  at  tho  marginal  heat  rate  of  19,000  BTU/KVK  of  eonaumed  coal 
without  useful  heat  recovery.  On  this  batle,  we  estimate  S#/Xh'H 
(fy'Td)  to  be  reasonable.  This  Is  escalated  se  lOS  annuallv  as 
Indexed  to  coal  price  forecasts.  Estimates  for  installed  costs  vert 
bated  on  ry*79  rates,  with  annual  ft  eteslation  to  the  year  of  con¬ 
struction. 
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Simplf*  peybackt  war®  camputH  on  «  bails  of  PY*83  insttUid  eoit 
and  FY*84  at  first  ytar't  savin|t> 


4.1.3  HtceuBtadttlont 

Sin  roe<!«m«ndatlo&t  for  OBirgy  conttrvatlon  art  Idtntlfltd.  Ail 
ar«  fiatoforlstd  at  InerMtnt  A  ittmt.  Iritf  dtteriptlont  of  that* 
proposed  projects  art  at  follows ; 


o  kuh.Uflt  Iwpr^ovtmtnt  -  Jaltstsd  Xtn’a  Barracks  (VEC-5) 

Ineandttctnt  light  ini  fixturtt  should  bt  rtplaetd  with 
fiuornsctnt  fixturtt  in  corridors,  sntriet,  toiittt,  and 
eiOMts.  Approximattly  40  watts  of  fluorttesnt  laitpt  will 
rtplact  two  dO-watc  iaeandtsetnt  laiaps. 

o  ContolldHtd  lithtint  loorowtotnt  -  Hangar  yaeilititt  (»£C-6) 

I  Tht  support  artat  of  tseh  hangar  art  typically  lllumiBatsd 
With  iacandtsctnt  lasps  and  should  bn  rsplaesd  with  fluorss* 
ennt  fixturts.  In  this  application,  tht  tvaluation  is  bastd 
on  using  a  40»watt  fluorwtctnt  lamp  to  rsplaes  thrst  50>«att 
incnitdtseent  lamps. 

Tht  hsngsr  main  floors  gsntrally  utiUxt  High  Prsssurs  Sodium 
<HPS)  illumination.  Tht  lights  wars  found  to  bo  on  for  13  to 
14  hr/dsy;  much  of  tht  tint  this  tpset  wat  tutoeeupltd.  It  ia 
rteoMfitndod  that  T;wo«>sono  programiMblt  eontrollsra  ba  instal- 
ltd  to  provldt  rsduetioaa  of  onn*third  to  two-thirds  total 
■pact  illumination  during  ptriods  of  low  occupancy. 

«  Hojtfr  gM8Ki,Cnargy_R.oduction  (WtC-r) 

Tht  avarsga  vahiela  angina  haatar  utilisos  dno  watts  and 
fraquontly  plugs  into  unecntrollod  or  isamparatura  awitehad 
racitptaclna.  accounting  for  an  astlmatnd  ovar  9-1/3  nillion 
X*H  annual  consumption  at  fort  Kainwright.  This  lavtl  can 
ha  reduced  by  almost  by  using  a  power  proportioning  ds- 
eie«»  at  each  rtctptscla  olustar.  It  should  ba  tharmally 
sanslciva.  reducing  through-put  from  $00  wstta  at  *50*F  to 
saro  powar  at  10*P  outside  air  tamparatura. 
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Ib  iLdditloB  It  it  r«cc«rmtnd*d  thfct  Port  »ftin*rlfht: 


o  Promott  the  ut«  of  littttry  hctt-ptdt  tnd  Intulttcd  covert 
to  onhanco  crtAking  power 

«  Promote  the  seed  for  properly  tuoed  esd  winterized  enginet 

•  Snvettigate  developeent  of  InezpeRtive  atttonobll*  wind 
breakH  or  protection 

0  Lighting  Inorovementt  to  family  Houtint  (WEC-ft) 

family  housing  accounts  for  over  11  million  KWH/year.  or  tome 
331  of  the  total  Port  Paineright  electric  coniumption.  The 
tBoandoecent  llghtisg  eontumption  in  the  dining  room,  three  ^ 
bedroont,  and  batement.  which  accounts  for  4.33  million 
KWH/year.  could  be  reduced  tlgnlf ieantly  by  uae  of  flueretcent 
fiaturee*  The  retultlng  eavingt  of  3.33  million  KWH  offerc 
attraotlve  economic  and  K/C  featibility. 

o  Conversion  to  HPS  Lighting  (WtC«»101  'V 

/  Many  ehopt,  warehousee,  utility  bulldingt.  plaatt,  service 
/  facilitiee,  and  food  eervlcee  currently  utilize  incandescent 
lamps  in  open  type  luminaires.  The  ineandeecent  lamps  (eith 
efficacy  of  30  Lument/watt)  are  relatively  short-lived  and 
frequently  poorly  maintained  resulting  in  lighting  levels  of 
10  to  30  foot-osndles.  Vest  such  trees  have  celling  heights 
in  the  13  to  30  ft  range. 

A  program  of  replacement  with  KPS  low-gUre,  sealed  lumt- 
saireSi  speeifteally  suited  for  low  bay  Installatiens,  Is 
rscemmonded. 

This  typo  of  installation  will  result  in; 

•  letter  lighting  with  tO-POf  energy  reduction 

-  far  longer  Samp  life 

-  letter  system  lumen  depreciation  due  to  dirt  reduction  and 
more  favorable  lamp  characterlstlet. 


o 
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o  iKtTior  Ltthtlne  lBBrovn>nts  fWEC-13) 

Mufty  o1  th«  oytsid«  llfhting  »yHtnns  ir*  inetadcseont  or 
Mrcurjr  vtpor  lunioolret*  Roplaewnent  and  convorslon  to  HPS 
IKbting  vili  r«ciue«  onorgy  eondunptlon  bt  an  astimattd  dOt, 
vhieb  «rill  tavt  l»l  nillion  XWH  anauallyi  This  doac  sot 
inclado  any  savings  already  realistd  oy  tbo  ongoing  Port 
Vainwright  E.C.  progran. 

To  reduce  iaitial  cost,  conversion  of  nwreury  vapor  luifinairet 
to  HPS  rather  than  replacement  of  the  luminaires,  is  recom« 
mended.  The  existing  fixture  and  ballast  would  remain  intact. 
A  eonversiOB  kit  would  includo  an  MPS  starter  assembly,  capac¬ 
itors,  new  lamp,  aad  posaibly  a  socket  extender, 

4.1.3  Coaelusione 

The  electrical  eavings  covered  hero  were  derived  from  analysis 
of  the  beet  potential  targete  for  energy  conservation.  These  users 
coBsume  431  of  the  4t  aillioB  KVM  consumnd  annually  within  Port 
Vuinwright.  A  savisga  of  19.4  million  KVH  ia  anticipated,  or  aleoat 
ail  of  the  total  dietributed  electrical  esergy.  then  itiplemented, 
thin  total  vould  be  reduc«i  to  some  3t  mlllioa  XVH  (assuming  sero 
growth  in  facility  or  miasies  requiremoBts}. 

The  Si*  recceimendatSoBS  offe-red  herela  provide  a  major  share  of 
the  attaiaabie  electrical  eoasumption  reductions.  Virtually  all  of 
the  buildinge  of  Port  Vaiawright  offer  some  potential  enerfy  reduc¬ 
tion  through  ute  of  higher  efficiency  light  sources  and  reduced  or 
eontrollabl*  •oe-timee''. 

4.3  HIATIMC  5TSAM  IKEROY  COHSERVATIOM  PROJICTS 
4.2.1  OeneraLPlgcuMiQB 

In  the  search  for  etwam  conservation,  both  distribution  and  users 
were  nurveyed.  In  ths  course  of  thie  survey,  the  CH»PP  also  became  a 
subject  -tudy.  Siace  the  potential  for  savings  there  is  slgnlf- 
icant,  it  ia  covered  separately  In  Section  6. 
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In  the  etijdy  of  the  ateen  diatrlbution  lyatem,  it  eta  found  that 
there  are  eavinsa  opportunltlea  in  Inatallatlon  of  additional  laaula- 
tlon;  laatallatlon  of  automatic  cootrola  for  ateam  tracer  linea;  and 
replacement  of  ateam  by  electricity  for  pumping  aeeage< 

Host  of  the  ICIP  implementation  effort  accompliahed  to  date  haa 
been  la  the  user  bulldlntt.  The  t*o  moat  alchifleant  aecompliahmeota 
have  been  in  lontullation  of  buildlnf  iaaulation  (ineludiag  ttorm 
eindoea  and  dnora)  and  in  inatallation  of  heating  controla  (primarily 
on  eteam  radiators  and  convectora)*  However,  the  full  potential  aav- 
Inga  from  the  additional  Inaulatton  have  not  been  reallaod  ainee  the 
eorplez  eteam  control  problem  (eaualng  overheating)  had  not  been 
fully  lolved. 

4.2.2  Becemmendatione 

The  reeommendatione  for  energy  eonaervation  in  the  eteam  area 
oataide  of  the  CHBPP  arm  aa  follova; 


,  ^  The  ventilation  provided  by  the  Heating  and  yentiUtlon  (M|V) 
A  eyatem  can  be  ahut  off  at  night.  Automatic  timers  will  pro¬ 
vide  the  eignal  to  do  thia  function  In  the  ma^or  military 
buildings.  Eloctrical  and  heating  eavinga  will  result. 


(WEC-.3) 


The  total  air  flow  in  moat  bulldinga  la  baaed  on  full  load 
heating  requi remeat e.  Much  of  the  time  there  in  rero  or  par> 
'f  tial  occupancy  In  many  parta  of  the  building.  Variable  or  two 
levela  of  floe  by  motor  apaed  control  la  recommended.  Thia 
eould  result  in  electrical  and  heating  aavlnga. 


o  y^aement  Pioinw  fneulatlon  (VEC-6) 

The  baaements  of  the  family  Koualng  units  have  nanv  unlnaul- 
/'  ated  heat  aourncs.  Theae  conaltt  of  ateam  supply  ayatem 
equipment  (in  the  mechanical  equipment  room),  condensate 


return  Un««,  and  domtttlo  hot  «at«r  linen,  for  t)ie  earser 
half  0/  the  year  thla  heat  loan  to  the  baaemeat  repreeenta 
a  net  penalty*  Ail  these  liaee  aad  eomponente  should  be 
insulated* 

Sogveraion  of  Seteoint  Control  to  Demand  °  HAV  {WEC*li) 

Many  h(.'atiaf  aad  ventilating  (iilV)  units  heat  the  supply  air 
tenporature  to  a  tat  temperature,  independent  of  «han  is  re¬ 
quired  in  the  rcofflt.  This  oontrlbutea  to  overhsstiag.  It  is 
recoRUf.anded  that  the  eontrol  logio  be  changed  so  that  the  sup¬ 
ply  air  temperature  responda  to  the  demand  of  the  room,  thus 
deoroaslng  heatinf  enargy.  Detaila  of  this  modification 
varlea  from  using  a  typical  room  temperature,  to  ualng  a  mined 
exhaust  sir  tssiperature  as  the  demand  control  point* 

<*  IftMAate  lasement  Walls  (Wtc-14) 

The  well  insulated  Family  Rousing  units  lose  almost  half  of 
their  heat  through  the  basement  walls*  It  is  recommended  that 
theatt  areaa  be  insulated*  Determination  of  the  best  aethod  of 
insulation  needs  further  evaluation  in  order  to  netemine  the 
moat  cost  effective  inetsllation* 

«  IfltttUtj  laswnt  Wails  and  Concrete  Floor  tdres  (WlC-19) 

The  harracka  lose  about  one  quarter  of  their  heat  through  the 
basement  ealls  and  from  tht  concrete  floor  slabs  to  the  ex¬ 
ternal  valla.  Tbs  beseeent  ealls  pressot  the  same  problem  as 
the  tflC-l4  project  for  Family  Xou  ing*  These  ealls  should  be 
iasulsced  in  addition  to  the  ooacrets  floors*  The  floor  ;o 
veil  loes  has  several  additional  alternate  insulating  ap¬ 
proaches.  Iitemsl  insulation  is  prsfsrrnd*  Again,  addi¬ 
tional  analyslf  Is  required  in  order  to  eetsbllsh  the  most 
coot  effective  Installation* 

Much  of  the  laundry  heating  requirements  can  be  provided  irith 
lover  pressure  steam  than  the  present  300  psig  source,  '/uring 
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tht  t^rv«y,  this  possibility  «as  vtrifittt  by  ftcilitiss  psr-^ 
sonntl.  Fixing  tho  eootrolt  to  the  originsl  eonfigurstion 
Sill  silos  for  tbs  4usl  use  of  high  snd  lew  prttsurs  stssm. 
SAwrgy  osvings  rosult  by  sxtraeting  ths  low  prttsurs  etssm 
fron  the  turbioss  sftsr  ths  stssm  hss  eontributsd  to  ths 
gsnsrstlon  of  al«>ctrie  power. 

o  Bfinsslats  Sstsr  Tshk  Nssr  luilding  2I0g  (»-4) 

Ths  iatulstioa  on  thii?  wstsr  tsnh  is  wst,  esusing  grsstly 
inerssssd  nsst  loss.  This  problsn  was  u&eovsrsd  by  ths  infra¬ 
red  pieturss  provided  by  fseilitiss  personnel.  This  tanH 
should  be  rslnnulatsd. 

4. 2. 3. 2  IftCTSfflsnt  8  (Distribution  Syststil  Itsws 

o  Steffi  Tracer  Automatic  8faut-eff  Valves  (WEC-1)  ^ 

Most  of  tbs  three  miles  of  steam  tracer  lioes  carry  lias  atnam 
all  year  to  prevent  water  and  sewage  lieee  from  frcesing.  For 
helf  the  year  the  steam  cao  be  ti.utomatieilly  shut  off  since 
their  fretse  protection  service  U  aot  seeded  for  above  frtex- 
iag  eonditioat.  Automatic  fail  a«fc.  ttmperature  aensing 
valves  are  recoemended  for  this  ahut-off  fuaetioh. 

U 

o  Ineulation  of  Cw insulated  Bteam  Linas  and  Flantaa  (UIC-4) 

There  is  a  small  portion  of  tne  stoam  diatributios  system 
vherc  there  are  uniseulated  linea.  In  addltioa.  many  unln- 
•ulated  flanges  esiet.  These  account  for  a  disproportionate 
heat  lost.  It  is  recommended  that  these  areas  be  iseulated. 

o  Reineulate  ateaw  Supply  Ptpini  {VCC-12} 

In  the  etean  distribution  syttemj  the  high  temperature  steam 
supply  linsa  represent  most  of  tht  distribution  ayatem  heat 
loss.  These  pipes  are  under  Ineulated  according  to  new  Arey 
standards.  Justification  of  thsss  ne*  standards  are  confirmed 
by  life  cycle  cost  analysis.  It  is  reccwimended  that  addition¬ 
al  Insulation  be  added  to  thaac  supply  lines.  An  analysis  of 
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in«ulAti«n  Kttbods,  lAbcr  f**t,  in  ordtr  to  dotormlnt 
leant  coat,  la  reeommondad* 

o  Add  Elocttie  Seeato  Garnet  at  Tan  8ai>ata  EJaetora  (W-J)  if  ^ 

five  aovafq  pump  etationa  uaa  steam  to  «J«et  sevax*  from  tanka 
by  poaltivd  displacamant.  Tbssa  pump  stations  tbsroby  lift 
tf)«  ssw&xs  up  to  the  next  pipe  for  iravity  flo*  to  thr  final 
eollsetloB  location.  This  pumMftf  action  «ith  stsam  is  very 
energy  inefficient.  It  Is  reconmerdtd  that  small  electric  type 
sump  pumps  be  added  to  the  svsteo.  leaving  the  steam  ejectors 
as  a  backup  for  unusual  conditions. 

4.3.3  ^n^lU|ign^^^Total  jase. ateam  fThermal_tnArgyJ..Savingf  (Out- 

the  coal  savlngn  anticipated  by  implsmentation  of  these  steam 
eoaaarvatlon  items  is  approximatsly  of  the  FY'SO  fort  baineriiht 
eossuRptlon  (eithout  GVEA  export). 
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5«etlon  5 

CENTRAL  HEATING  «  POWER  PUNT  (CHIPP)  ENERGY  CONSERVATION 
S.l  SUMMARY 

A  fuppl«ni9nttry  task  to  perform  a  CNAPP  Enorgy  Study  of  th»  Tort 
Walaorlcht  CKRPP  was  addtd  to  a  Basowlde  Energy  Study  of  that  fort. 
Tho  study  objoetiva  was  to  Identify  ehargss  rtquirad  to  aehipVH  max- 
Inun  plant  sfficioney  based  on  heat  balanes  studios.  This  snctlon 
covors  rosults  of  that  supplo’nontary  task. 

The  CHIPP  suppllss  Port  Hainwright  with  oloetrical  powor  and 
boating  sttan  eurrontly  distrlbutod  at  TO  psig  (rodueod  from  90  psig 
as  aa  intorin  result  of  thift  study).  !t  also  oupplios  Port  Crooly 
with  power  wla  a  90«mil«  utility  tio  line,  and  supplies  power  front 
exetss  fonoratlng  capacity  to  the  local  utility. 

Sis  active  coal-fired  boilers  rated  at  ISO, 000  ib/hr  are  used  to 
generate  40C  psig  team.  Pour  active  turbine  generator  sets  are 
available  to  generate  electrical  power.  Norital  winter  operation  it 
with  thrwe  bollere  generating  up  to  900,000  Ib/hr  etean  and  with  two 
turbine. generators  generating  up  to  18  MV  power.  The  plant  is  eper> 
sted  efficiently  within  the  constraints  of  the  existing  equipment  and 
power  requiremente.  However,  physical  chsages  can  be  made  to  in- 
creaee  the  operating  efficiency. 

Turbine  performance  baeically  defines  the  plant's  performance. 
Power  generated  by  exCrmctios  eteam  distributed  to  the  Pert  is  pro¬ 
duced  efficiently  in  n  cogeneration  node  at  e  heat  rate  of  around 
S,000  ITU/XVH.  Power  generated  by  eondeneing  exhaust  eteam,  however, 
Is  produced  at  a  heat  rate  approaching  8S.000  ITU/XVH,  and  represents 
X  basic  inefficiency  because  of  heat  lost  to  the  cooling  pond.  Re¬ 
duction  of  this  loss  is  s  primary  objective. 
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Tbtrt  «r«  two  tltornAtW*  pfttbs  to  Bftxiftuo  •ffieitnoy  in  th« 
CHkPPt  nnsuiRlnc  th«  lone  t«rn  eontlnuntion  of  th«  eurront  pUnt  ;«owtr 
production  requirements* 

Alternative  Ko.  1  <•  The  most  efficient  alternative  would  be  to 
Install  a  toppiof  cycle  with  a  high  pressure  boiler  generating  steam 
for  a  1,030  psig  honeondeBslnc  turbine  generator  set  of  about  3  MW 
capacity  that  will  exhaust  into  the  existing  400  psig  header  in  para¬ 
llel  with  existing  boilers.  The  remaining  power  requirements  would 
be  generated  on  existing  turbine  generator  sets,  with  naaimun  extra¬ 
ction  providing  distribution  steam  to  the  fort  and  minimum  exhaust  to 
the  condensers  and  cooling  pond.  A  preliminary  eetiaate  indicatee 
thie  modification  would  cost  about  S8.4  million  with  a  paybac'x  of 
sine  yeare. 

Alternative  No.  2  -  Aeeutxing  that  Alternative  Ho.  1  ia  not  found 
acceptable  for  policy  rcaeona,  the  existing  plant  can  be  made  more 
efficient  by  an  alternative  eet  of  modlf leatione,  most  of  which  would 
sot  be  coet  effective  if  Alternative  No.  I  were  ehoeen.  The  major 
proposed  modi f lent iooi  are  as  followe: 

0  Install  variable  epeed  flow  control  for  lt>/fD  fans.  These 
fane  operate  at  an  inefficient  point  on  the  fan  curvet  and  a 
large  reduction  in  energy  is  feasible 

o  laetall  sutometio  boiler  combustion  controls 

o  Improve  condenser  performAsce  by  installing  automatic  tube 
cleaning  eyatemt  in  condenters,  sharing  condenser  best  load 
between  operating  turbines,  and  Increaaing  cooling  water  flow 
from  pond  to  condensers. 

In  addition  to  either  of  the  above  alternativee .  efficiency  would 
also  be  gale-ed  by  modifying  turbine  controla,  thereby  allowing  a  re¬ 
duction  in  dietribution  preeaure  of  beating  ateam  to  60  paig.  Con¬ 
verting  the  whole  plant  to  high  efficiency  lighting,  and  modifying 
controls  on  the  Ho.  1  turbine  to  allow  eimulaneout  extraction  at  60 
peig  and  mxhauat  at  10  paig  (to  provide  in-plant  steam  in  winter)  are 
further  modi ficatlona  to  be  considered. 
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Th«r«  ar«  Addition*!  ntaor  modi f leatlonH  that  may  b«  mad*  at 
mantlonad  In  tb«  raport,  but  th*  tavinis  are  loaijnlf leant  in  corn- 
paritoo  to  th*  for*golO|  r«comm*ndati.on*. 

Tot*!  pot«nti*l  aavinga  «ith  th*  topping  eycl*  would  b*  approx- 
imatoly  35%  of  Port  wainwrlght  CH&PP  total  fY'dO  coal  consumption; 
tot*!  pottntial  savings  with  Alttrnativ*  No.  2  would  b*  approximately 
Ut. 

5.2  STUDY  FINDINGS 

Study  of  th*  CKIPP  yi*ld*d  th*  following  findings: 

o  Almost  half  of  th»  •nergy  used  at  Fort  Vainwright  it  eontumtd 
at  th*  CK&PP.  Th«r*for*,  that  plant's  operation  it  of  prim* 
liit«r*it  tor  Fort  energy  eontervation 

o  About  half  of  the  current  power  generation  la  eogentrated  ef¬ 
ficiently  at  about  5000  BTU/K«H.  This  includes  most  of  the 
power  required  at  Port  Vainwrlght 

0  The  other  half  of  th*  current  power  generation  Is  from  con¬ 
densing  turbines  at  about  iP.OOO  BTU/XSH.  This  beat  rat*  ap¬ 
proach**  25,000  STU/XviN  ehen  station  sas.'gy  is  spportipned. 
This  half  ineludsN  all  of  the  exported  energy  and  a  ewiiller 
Increment  of  Port  Valnwrignt  power 

o  Plow  through  the  turbiso  genereiors  defines  most  of  th*  hent 
balance 

o  Energy  to  th*  cooling  pond  define*  tn*  baeie  plant 
inefficiency 

o  Th*  plant  is  operated  efficiently  within  the  given  physioal 
constraint* 

o  The  steam  cycle  is  efficient  end  leaves  little  opportunity  for 
ateam  eavlag  Improvements 

0  Current  operation  of  turbine  inlet  conditions  higher  than 
nameplate  ratings  Is  efficient  and  should  be  continued 

o  Current  operation  of  turbine  exhauat  pressure  higher  than  de¬ 
sign  point  it  inefficient  and  efforts  to  lower  it  should  be 
expedited 
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5.3  STRATEGY  PGR  CHAPR  EfPIClE.NCY  IMPROVEMENTS 

For  t.he  Fort  Wtini/right  ustfo  portion  of  th«  CKIPP  tnorgy  produc¬ 
tion.  two  b«»ic  stops  trs  rseofiitsnded: 

1)  Lowtr  distribution  stssm  prtssurs  from  sxtrsctlon  turbines  to 
SO  pslg,  end  use  So.  1  turbine  exhaust  nteaiR  et  10  pslg  for 
deaerator  heater  and  hot  process  water  tpeat(R«»nt  steam  re- 
qulrements.  These  aetiona  will  Increase  the  amount  of  elec¬ 
tric!  tv  coKenerated  by  usable  -itekMa. 

2)  Lower  station  serwiee  electrical  power  requiremonts  by  ute  of 
more  efficient  lighting  end  variable  speed  drive  on  ID/FD  fans 
and  possibly  other  inotor  drives. 

Accomplishment  of  the  two  foregoing  reeoemendatione  will  slmost 
balance  Fort  Malnwrlght  steam  and  electrical  requl renents  foptimun 
cogeneration)  Independent  of  outelde  requlremente. 

A  problem  arises  witn  regard  to  energy  eonaervatlon  for  that  por¬ 
tion  of  power,  above  the  Fort  Vainwright  ranulrements.  that  Is  ex¬ 
ported  from  the  fort  and  as  generated  vert  Inef f ieiestlv.  In  the 
paet,  this  power  hae  nominally  gone  to  Fort  Creely.  Xn  the  future,  a 
substantial  portion  will  be  going  to  the  public  utllitv.  The  ques¬ 
tion  arises  as  to  how  capital  coots  for  energy  coneervation  in  this 
categorv  could  be  paid  for,  since  the  current  pricing  policy  onlv  al* 
lo*e  for  charging  differential  fuel  coats.  Since  this  1«  a  police 
queatlon,  it  will  be  left  open  and  dlseutslonn  will  be  boeed  on  pot¬ 
ential  coal  savings  from  the  technlrsl  aspects. 

The  primary  inefficiency  at  the  Frrt  Sainwrlght  CHARP  arises  from 
the  heat  wasted  in  ‘he  cooling  pond.  Thera  are  two  possible  approach¬ 
es  to  a  solut'.on  for  this  problem: 

i>  Mininlte  the  eoolinf  pond  utilisation  by  installing  a  properly 
sited  topping  cycle  (high  presnurt  steam,  sbout  1000  pslg, 
through  turbines  to  400  pslg  hesder,  and  then  through  existing 
turbines  to  dietrlbution  pressure).  This  will  Increase  the 
electric  generation  from  the  required  ectractlon  steam  to  a 
level  that  tlmosc  eliminates  condenser  exhaust  flow. 
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3)  Tht)^  altcroAtiv*  it  to  tstximix*  •fflclnnoy  of  tht  prottnt  eon* 
d«ns«r/coolifl|  pond  oporttion  by  incrctting  eondtnaor  cooling 
eirculnting  w&tor  flo«:  providing  atitnr.ttie  clttnlng  for  eon* 
donter  «at*r  tubot  to  they  eta  bo  eloanod  dally;  iacroaaing 
hoi^t  oxchangor  of foetivonott:  and  loworing  the  torperaturo  of 
tho  cooling  pond  by  spraying  . 

Sither  of  tho  thoto  approaches  would  hnvts  bonofitt  for  tho  small 
amount  of  powor  rmquirod  by  Port  Voinwrlght  in  oxoest  of  a  balatcod 
power*  t<>-«K  tract  ion  ratio,  and  for  the  largo  amounts  of  power  for 
Port  Creoly  and  CVEA  (all  of  which  is  gonoratod  at  the  high  coat  rate 
with  condonnlng  turbines). 

a.  4  RECO»H«FNOaT!ONS 


The  specific  roeornendatlons  for  inerotieiag  plant  efficiency, 
presented  here,  are  further  discussed  in  the  Technical  Volume  and 
AppendlooH  E  and  P,  Selection  frotn  atnong  those  recormendations 
must  be  node  within  the  alternative  strategies  discussed  in  Sub* 
section  5.3. 

These  recommendations  Include  the  following: 


i)  Lower  extraction  (distribution)  steam  pressure  to  50  psig  and 
modify  turbine  controls  as  necessary  (It  is  understood  that 
control  hardware  is  on  order),  for  any  user  requirements  that 
are  not  met  by  the  lowered  steam  pressure,  provide  an  alterna* 
five  solution.  The  large  overall  savtngt  possible  by  this  ae* 
tion  will  be  eompronised  if  small  useri  dictate  steam  diatribu* 
tion  pressure. 

3}  Ose  Che  No.  1  turbine  for  all  10  ptig  steam  requirements  with 
thm  rent  of  the  .lo.  1  turbine  on  50  psig  extraction.  It  is 
neceiisary  to  correct  control  problems  on  this  turbine  to  en* 
able  operation,  since  the  turbine  reportedly  cannot  be  run 
with  extraction  and  10  ptig  exhaust  at  the  tam*  time.  wo, 
provide  accurate  metering  of  10  psig  nteam  ao  that  its  tin* 
can  he  controlled  to  match  deaerator  heater,  hot  process,  and 
in-plant  heating  requlranenta. 
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3>  Protfid*  varlabU  «p««d  llo*  control  for  ID/FO  funs.  Thts# 
ftttt  or*  0  prim*  ntor  of  icntlon  sorvieo  poMr.  Almost  50'i  of 
tnoir  eurront  ussc#  cnn  bo  tovod  by  vsrlsblo  spood  control . 
sines  they  oporsto  most  of  tho  tlma  in  on  offieloat  rsneo  of 
dAmpor/vsn«  control  but  must  rouin  eopsclty  for  full  losd 
oporstion.  An  onfiosorint  optlmisntloa  study  is  roquirod  to 
soloet  from  tho  svtllsblo  options^  Vnrlnblo  froquoncy  control 
is  tho  rtcommondod  cnndidnto. 

4)  Continue  tho  progrso  for  eonvortion  to  high  officloncy  HPS 
lighting,  tt  should  bo  oxpnndod  to  Includo  s  lighting  oo« 
ginoorlng  study  to  odd  svitching  copocity  for  non-sofoty 
lighting!  And  to  supplomont  tbo  ehongoovor  to  high  officloncy 
lighting  by  core i tying  thot  tho  proper  light  level  require* 
monts  Are  being  used  rtthor  thas  dlroot  roplAeomont  of  exist* 
ing  lighting  on  a  fixture  by  fixture  bAste.  Over  hOt  light¬ 
ing  energy  reduction  ie  poseible. 

5)  Continue  efficient  operetioa  of  Boiler  Peed  Veter  pumping  us¬ 
ing  the  ISS  bp  pumps  as  in  currtntly  being  done.  Purther 
study  of  thee#  puepe  is  reconmiesded  to  detvrmine  wnstbtr  cost 
effective  mesas  to  (tinimiso  throttling  losses  ere  AvtilAble. 
such  AS  tdditionel  smeller  pumps  or  verieble  speed  on  one 
motor  or  turbine  drive* 

6}  Mlscelleneous  pumpe  mey  offer  opportunities  for  sdditionel 
eovings  since  normel  oporstion  of  tnu  plant  uses  one  pump  for 
each  plant  function  operating  over  a  vide  range  of  tlovs* 
Therefore,  ve  presume  operation  at  loe  loads  ia  inefficient 
end  smaller  etep  pumps  nay  be  indicated. 

T)  Continue  improvements  in  metering,  with  emphasis  on  calibra¬ 
tion  And  proper  location  of  hey  meters.  Strees  sccurate  meter 
reading  and  log  taking  for  the  key  (inters.  Dse  key  meter  in- 
fomation  for  monitoring  and  maistoining  plant  operation  at 
peak  efficiency. 

g)  Install  automatic  boiler  combustion  controls  to  vat  rteom- 
monded  by  Black  and  Veatch*  Ust  of  O3  and  eomhustiblss  mon¬ 
itor  as  feedback  control  is  recommended « 
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9)  Us«  both  eoadtosor  cooliog  circulating  »at«f  pumps  on  oper¬ 
ating  turblaca  at  ali  loads  «han  eondonstr  exhaust  is  above 
design  pressure. 

10)  Investigate  the  poteatlal  for  oanifolding  eirealating  water 
pumps  so  that  off-duty  pumps  could  be  used  to  increase  flow 
through  operating  condensers.  An  optimization  study  Is  re- 
:uired  to  determine  the  proper  number  of  pumps  for  taeh  oper¬ 
ating  condition. 

11)  Continue  implementation  of  the  project  to  ansble  uae  of  veil 
water  for  eondenaer  cooling. 

13)  Install  an  automatic  condenser  water  tube  cleaning  ayatem  in 
eondenaera  for  summer  uae.  This  will  seep  beat  exchange  to 
eaziRun  effeetivenaia. 

13)  Install  a  feedwater  beater  to  increase  the  flow  of  useable 
steam  through  the  turbines. 

14)  In  liev  of  Items  3.  and  •  through  13.  install  a  high  presaurs 
copping  cycle  of  about  3  capacity  to  elininate  pond  loanee. 
This  system  would  require  a  sizing  study  after  a  policy  decis¬ 
ion  on  funding  and  long-range  utility  plane.  It  would  eoet 
about  $«.4  million  and  have  a  nine  year  payback,  baaed  on  pre- 
limicary  eetimatee:  it  would  also  extend  the  life  of  the  powsr 
plant. 
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Stotion  6 

{.HCRCMENT  FtG  RESULTS 


Tat  Iner«m«nt  ftO  port  loo  of  this  eotttr*ct  fornpliztd  alt«r 
cubnittal  of  tho  Rosowidt  Studiot  flnol  toport  Oroft.  On*  tusk  re« 
itftlAlac  to  b*  don«  at  that  point  vaa  to  laako  rocoitmendat  Iona  rtlativa 
to  an  opan  itait  anariy  eonaarvatlon  opporvjnltiaa,  "VECO,*  list 
publiahad  in  tho  draft  raport*  Tboae  1  tarns  whara  raeommandatiofia  can 
ba  mada  ttav#  baan  ineorporatad  in  Saetion  4i3  and  in  tbit  taction,  at 
appropriatOt  alone  *ith  sooa  otbar  Candida  too  idontifiad  in  tha 
coursa  of  Xneranant  PIG  ttudias. 

d.l  INCREMENT  G  ITEMS 

Tao  itama  art  antarad  in  tha  Ineranant  C  eatagory  at  judgad  not 
to  «aat  CCI?  crttaria»  Iriaf  daaerlptio&a  of  thato  tt«ma  are  as 
follows: 

o  ^MSPP  Toppina  Crcla 

Tbit  projaot  baa  bran  dascribed  in  Saetion  ft,  as  a  major 
raault  of  tba  CHSPP  study  as  Altarnativa  No,  1,  Vblla  tba 
aunarioal  BCIP  eritaria  ara  satisfiad  by  this  project,  it 
«aa  judged  to  ba  outs Ida  tba  teopa  of  a  tormal  Port 
Vaiowright  anargy  consarvation  projaot  and  ao  it  antarad 
hara  in  lacratiant  0. 

«  IntW  MositoriBt  ConAroL .SjtPttm  J ElCSl 

A  raquiramant  for  Ineramant  I  of  tbia  eontraet  *as  to 
davalep  ao  SMCd  flystaa  for  Port  NaiRwrieht  to  tbr  Tri« 
tanrieaa  RAVPAC  Tppa  Spac  TS-13941-6,  This  projaot  sat 
avaloatfd  and  found  not  to  maat  CCIP  eritaris  and  so  la 
liatsd  AS  an  tneramant  G  project. 
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Tbii  CMCS  projtct  Ig  not  rtconMnnndtd  for  Fort  Vainwrliht  for 
tftg  followlnc  rgggont: 

-  iutonatie  gagrgy  eoogtrvttion  control  modlf lectlont  ctn  bo 
rggdlly  Inplgfflgntgd  with  local  control  gueh  as  progratHntblg 
eoBtrollgrg  or  aiaart  clocks.  Thass  ■yatons  art  slnpltr  to 
Mlntain  and  would  provide  a  atgnifleant  part  of  the 
gaviBga  antieipattd  frocn  an  EMC$ 

•  Tbt  stats  of  tn«  art  for  CMOS  is  prtatntly  undergoing  •ig*’ 
ttlf leant  Changes.  Ne«  government  specifications  are  influ¬ 
encing  the  industry.  Much  trial  by  fire  is  being  taper- 
fenced  is  systems  rwccntly  installed  and  eapectations  are 
not  being  realised*  Problems  in  software,  maintenance, 
Iflscrumeatatlon.  and  reliability  abound 

-  Tbe  remoteness  of  the  Fort  snd  the  inherent  difficulttee 
is  obtaining  replscement  parts  snd  proupt,  good  technical 
support  must  be  considered 

-  The  Honeywell  40  1000  Syutern  already  installed  can  be 
espanded  to  cover  useful  I.C.  funotione  et  lest  cost 

ft  it  recognised  that  an  IMC9  could  be  a  useful  tool  to  a  per¬ 
son  trying  to  manage  energy  usage  at  Fort  Vainwright,  et- 
peeially  by  providing  useful  menagement  information.  Instal¬ 
lation  of  such  a  system  would  reoulrt  formalisation  of  the  en¬ 
ergy  Dsnagement  and  control  function  and  training  of  oper¬ 
ators  to  run  the  sysenm.  It  it  conceivable,  but  not  apparent, 
chat  tnie  activity  could  be  an  aatet.  tfe  recommend  that 
prerequisite  to  the  initiation  of  a  new  CMCS  should  be  the 
Inatallation  of  an  on  eitm  energy  manager/oont roller  she 
has  dettmioed.  on  a  practical  day  to  day  baaie,  shat  can  be 
and  is  to  be  controlled  and  ehtther  a  nte  CMCS  would  be  of  any 
use  in  his  ^ob  of  controlling  tnsrgy.  This  study  shoes  how  to 
rcducs  energy  usage  by  46^  without  an  CMCS.  Further  potential 
aavings  by  an  CuCH  cannot  Justify  the  htch  costs  of  the  now 
system.  However,  the  energy  management  and  control  function 


is  Isgltituts  Slid  should  b«  inplri**iittd  by  psrsonnsl  rsthsr 
than  syttsas  at  tbit  stag*  of  davslepnsnt,  *ith  possibls  as- 
slataacs  of  ths  AO  iOOO  systsm  capability. 

«.2  IHCREMENT  P  ITEXd  -  0«)|  WOORAM 

A  gsttoral  oplaioa  is  that  laersasnt  P  category  t.C.  Its?-'*  falling 
vlthin  tho  raoilltisa  Enginoariag  budgot  havo  too  much  competition 
for  funding  and  as  a  consoduence  will  not  get  impleriented.  There* 
lore,  where  possible,  suoh  items  have  beea  cohaolidated  iato  ICIPs  to 
raise  the  potential  for  accoeplishaent.  There  are.  however,  things 
that  can  be  done  best  on  an  eagoiag  basis  under  local  control.  The 
scope  of  these  items  cannot  be  totally  defined  or  budgeted  for,  but 
fuidtlinea  can  be  aet  so  problems  oan  be  identified  and  reeolved  when 
they  are  found.  It  Is  suggested  euch  a  local  program  can  be  eueceea- 
ful  with  the  provision  of  knowledge,  naapower,  and  funding  with 
accountability. 

This  report  with  its  reoomntndations  and  tspeeially  Its  back* 
ground  tsehnical  discussion  is  a  first  step  in  providing  some  of  the 
knowledge  reguired,  supplemeated  with  E.C.  treloing  as  it  is 
avallablt. 

Purtber,  in  order  to  better  implement  the  energy  emnagement 
funetloB,  it  is  recommended  that  dedicated  funds  be  allocated  for  use 
by  a  tsall  part  of  the  Facilities  Engiatering  organisation  whtre 
energy  tnanagement  end  conaervation  would  be  a  primary  role,  eot  dilu¬ 
ted  by  other  maintenance  duties.  Along  with  this  function  should  bn 
resources;  authority  to  take  action:  and  accountability  for  producing 
results  in  setting,  obtaining  and  maintaining  target  energy 
reductions. 

A  reasenablt  starting  budget  for  such  a  function  would  be  about 
8f  of  the  energy  budget.  A  dedicated  energy  conservation  trained 
engineer  is  seen  as  a  full  time  requirtment  to  identify  problems  and 
appropriate  solutions  and  direct  corrective  setioa  with  priority 
sceess  to  maintensnee  manpower  required  to  take  action.  An  implemen¬ 
tation  fund  is  also  neesHsary.  An  estimated  tSO,000/ytar  ranterial 
budget  eith  an  engineer  and  the  equivalent  of  two  meehanica  is 


•UKgtftttd  &s  A  AtArtinf  point  to  oxplora  this  niAAns  to  fUAtAintd 
•n»rgy  cost  AAvings. 

frAioing  in  •norjy  coosArvAtioo  is  Also  ttsn  as  a  Bsctsstry  sttp 
lor  itAnAgsrs,  supsrvlsort  And  •ngisMsrs  and  pottlbly  sslsetsd  laschan- 
iet.  UnfortunAtsly ,  utsfui  trsining  witn  an  E<C<  focus  is  not  too 
sldsly  AVAllAblSt  Thers  srs  too  ssny  divsrse  subjects  thst  must  bs 
covered  is  some  depths.  Xn  Addition,  eAch  fACility  tends  to  hAve  its 
own  unique  set  of  problems.  Thus  gmoersl  courses  don't  AlesyB  Apply. 
On  the  job  experience  at  solving  theso  problems  is  probably  the  best 
supplement  to  Available  training. 

Implement  At  ion  of  the  recommended  SC1I>8  are  a  neceasary  prere^ 
quiiite  to  masiaam  t.C.  at  Fort  Walnerlght,  however,  the  full  poten¬ 
tial  cannot  be  realised  from  that  alone.  It  aecds  the  euatained  0AM 
activity  AA  eell.  There  are  eome  eignif leant  aetiona  that  can  be 
taken  even  before  the  CCIPa  are  in  place  to  attain  a  portion  of  the 
potential  savings.  Reading  of  the  technical  diaeuaalons  on  Che  var- 
ioue  teXPs  will  provide  baekiround  Hnowiedge  aad  insight  to  supple¬ 
ment  the  following  Uet  of  recommnnded  tsereaent  t,  0AM  setioss. 

o  fluorescent  Lishtins  traprovenent  Protrsm  (VECO-l) 

Improvemeste  recommended  include  relempiag  and  rebel lasting 
with  Power  Sever  alternates,  whan  exiating  eompenenta  require 
repUeement  due  to  failure*  Qroup  lamp  replacement  is  aiao 
recommended  ever  spot  lamp  replacement  eisee  It  is  taers  sc- 
osomical,  Mintalns  more  even  illumination,  and  permita  a 
higher  deeiga  Kaiateeance  factor  (Mf).  Thus,  10-18t  fewer 
lamps  may  frequently  be  instnlled  while  maistaising  the  eamn 
average  illuminatlos  eo  compered  to  apot  replacement.  This  is 
considered  to  be  cn  0AM  type  program  under  Increment  P  type 
projects. 

®  tsmt  On-Tiae  Reduction  < WECO-P ) 

Saetceive  lamp  on-time  eause{t  by  lights-on  during  periods  of 
building  or  area  aon-oecupency  may  be  retponsible  for  ati  Ap¬ 
preciable  amount  of  lighting  energy.  Voluntary  manual  ef- 
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forts  to  that  lights  off  sppsar  to  bo  offootivw  &t  fort 
Vsinwrlght*  Hovovort  tboro  toro  eoadltlons  obsorvod  «h«ro 
lighti  «oro  os  vhon  they  dlda't  nsod  to  bo.  It  It  roeom* 
flondod  that  tho  os-tlto  04M  oetivitp  includo  Mosnt  to  provido 
«onl**a«ttoootie  toitching  csptbillty  tor  srtas  whoro  it  would 
bo  approprlsto. 

Two  typos  ol  soffil'Sutonittle  twitching  tytttmt  havo  boon  ttod 
with  tignlfletat  tueeott  snd  rttsonsblo  payback,  loth  tlnod 
awltchot  that  roiiulro  manual  turh*on  with  autooatle  turn-off 
and  clock  activatod  eontrolt  wboro  rogular  on  tlmot  art  in 
force  can  bo  offoetivo. 

0  Ineandoseont  Ump  loductlon  (WICO-l) 

It  is  roeoffl«ondod  that  an  ongoing  0%M  program  bo  ottablithod 
to  roplaoo  inoandotoont  bulbt  with  fluoroseont  flaturtt  whtn- 
owor  practical.  Oonorally  this  implios  bulbt  that  ronaln  on 
for  «n«i  or  ooro  thlftt  por  day.  Ono  watt  of  fluortteont  can 
roplaco  1  or  4  oattt  of  iaeandotcoat  for  s  significant  overall 
oloctrlcal  taving  ohoa  tho  numorous  locatlont  aro  added  up. 
Tbit  nodificatiott  was  roeomnondod  ss  an  IClP  for  family  Mout- 
leg  booauto  it  was  possible  to  teopo  tho  Job  whoro  tho  same 
eonditleoo  osist  in  many  units.  Kowowor  in  tho  military 
boildings  tho  teopo  io  difficult  to  astoos  boeauto  of  tho 
diversity  of  applieatient.  Thoroforo  It  it  best  handled  undwr 
so  oito  control  a«  an  tneronont  f  ongoing  program. 

Ono  area  whoro  this  action  applioo  io  in  (9)  Ammunition  Stores 
buildlngii  (SSOa-T)  which  otiliso  Ineandotcont  porimotor  light- 
leg  that  Is  switehod  sanually  by  ssourlty  guards  to  provido 
nighttlmfi  illuminotlon  for  an  ottimatod  4400  hours  por  year. 
Thirty  300-«att  lumisairot  por  building  euttals  a  total  demand 
of  39  K«  while  oonoumlng  1&I.4G0  X9H  annually. 

If  is  rocommntdod  that  alternate  Isminairoa  bo  roplaood  with  a 
to  watt  HfS  outdoor  typo  luminaire  similar  to  the  O.t.  "Mini- 
site”  unit  to  provido  general  Illumination  on  tho  O)  long 
tides  of  each  buildttg.  Tho  romatnlng  incandoocont  flsturos 
would  bo  manually  oporatod  only  under  omorgoncy  conditions  and 


thus  me«t  th«  intent  of  th«  tpeolficntion  for  tb«  Amnunttion 

trot. 

Ah  tnnutl  ttvioft  of  122.300  iC«H  it  tntlclpttod.  tllovlnf  t 
einplo  ptybtok  of  2.4  yotrt  from  the  first  cost  of  291.000. 

0  High  Cfftcioner  Eloetrte  Apptrttus 

tt  it  roeonnendod  thtt  ropltetnont  of  ftllod  oloetrie  tp» 
ptrttut  bo  ffltdr  utitg  high  offleiooey  tquipnont.  Itsod  on 
llfo  oyelo  eotciog.  tho  higher  offteloncy  energy  stving  tore 
thts  compensttas  for  the  premium  price  of  such  equipment, 
dpeelfiotlly.  repUeemeot  of  motors,  trensformers  tnd  fluores¬ 
cent  btlltsts  ehould  be  done  on  this  btsis. 

o  Thermottttlc  Valve  Control  <«EC0-3.4) 

There  were  severtl  unit  betters  tnd  rtdittors  thtt  did  not 
htve  thermostttio  vtlye  control  to  shut  off  stetm  to  these 
units.  Tbese  til  need  thermostttle  control  to  prevent  over- 
Aettlng  tod  energy  vtste  during  modertte  eetther. 

It  it  recommended  thtt  the  unit  heaters  htve  t  stetm  lint 
vtive  controlled  in  sequence  with  the  thertiostttlctUy  oen- 
trolled  ftn.  An  override  Is  required  for  freete  protection 
that  will  sense  freest  conditions  snd  rtlntnin  stetm  on  the 
ceil  (Ogtnts  Vtive).  In  s  simlltr  tenner  unit  rtdittors  In 
entry  vtyt  inust  btve  fell  open  velvet,  since  there  is  *  common 
problem  of  frees#  up  of  these  units  in  siposed  locttions. 

Once  CClPs  tre  Implemented  or  isterlm  programs  are  tceem- 
plished  there  Is  an  ongoing  requirement  to  mtinttln  controls 
in  ctllbrstion  tnd  repair  tad  to  reset  them  ss  conditions 
ehtnge  or  they  drift  from  the  planned  settings.  It  Is  recom¬ 
mended  thtt  this  be  done  on  a  ptfiodlo  basts.  To  illustrate, 
tote  the  example  of  pins  removed  from  a  7  day  tttrt-stop  clock 
thtt  left  a  fan  motor  running  when  tt  wasn't  needed  and  for 
long  periods  cf  tine*  Ac  long  at  *  syHtnm  ic  functioning,  its 
control  tende  to  remain  untouched  tor  years,  ehether  it  la 
waiting  energy  or  sot. 


0  Trap  Mainf  n«ne« 

8t*am  trap  laakaga  it  of  eontiououa  eoncaro  to  antrty  conaar- 
ration  aloe*  it  ralaaa  tha  tanparatura  and  tbaraby  thv  eontla* 
ttoua  eonduotion  loaa  of  tha  eoadcnaata  ratura  ayatam.  It  in, 
of  oourta.  of  nora  importaoea  in  braaehaa  aith  ao  raturn>  Ai 
an  aid  to  ataan  trap  aalntananea  it  ia  racennandad  that  color 
chaoca.  atleh  on  patehaa  <ravaraibla  aax  typa)  ba  applied  to 
all  ataam  trapa  for  lamadlata  riaual  indication  of  trap 
laakaga« 

0  ?ioina  Inaulation  < »£CO-8 > 

yipint.  flanga  and  valva  inaulation  la  covarad  by  ICIP  for  tha 
ataan  diatribution  (Vic  4,12)  and  family  houaine  for  baaamant 
pipaa  <VEC  f).  Ko«>avart  paat  aaparianoa  and  alta  iaspaction 
baa  ahoan  that  auch  ovarall  projaeta  can  ba  inconpiata  in 
tnair  oovaraga*  An  incramant  T  project  ia  baing  added 
(ftCO*2)  to  inaulata  baaemant  pipaa,  flanges  and  valves  in  the 
SMft  and  many  aiscellanaoua  buildisga.  The  inaulation  unit  coat 
and  oavinga  are  baiag  aatiaated  as  1/4  of  that  calculated  for 
fanlly  bouaiag  (WCC  8>«  This  ia  then  a  2200,000  coat  aavinga 
of  12.000  MtTU  and  222.000  per  year*  Tha  aotual  aavinia  can 
ha  higher  due  to  the  predomiaaaea  of  hign  totiparatura  steam 
flanges  without  inaulation.  as  avaluatad  in  VEC  4. 

Among  tha  specific  areas  aotad  as  haviag  ualaaulatad  piping 
(condanaata,  domestic  bet  water),  flangna.  and  valve  are: 

Qym  •  3452  Hospital  •  4065 

laundry  •  3023  larraoka  •  3411.  5702 

20Q  -1043.  4022  Misc  tldg  •  3707 

This  weco<-2  will  cover  tha  above  buildings  and  a  good  part  of 
tbH  additional  raoui remanta.  la  addition,  to  cover  further 
oversight  eontingancy  it  ia  racoemiandad  that  siaintasanca  ba 
given  on  ongoisg  task  to  upgrade  aiaaiag.  worn,  damaged  or  da- 
ficinnt  piping  issulation  as  it  ia  diacovarad  in  uttlidora  or 
buildings.  The  facilities  Xnginaar  ahouid  be  budgeted  the 
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»&sc  to  eorrtet  thott  d«fXel«nci*i  fl«e«  tnt  action  haa  baan 
darnoaitratad  as  coat  affaetiva  for  tha  ECl^. 


o  Dowaattc  Hot  Watar  Control  Sattinaa 

Ourlai  tha  aurvay.  aoma  domaatie  bot  watar  haatar  aquaatata 
aara  obaarwad  to  ba  aat  too  blfb,  avao  bayond  tha  140*r  donas* 
tie  uppar  spaeifiad  for  safaty  raasons*  Ganarally  ilO** 

120*f  tattings  ara  sdaquata  for  washing  purposas.  Tharafora 
that  tatting  is  raeonmandad  for  hot  watar  haatars  axeept  wbtra 
thara  is  a  tpacific  rtMtuiranent  for  highar  tamparstura,  as  may 
ba  found  in  mass  kitehant.  In  tha  gymnasium,  tha  watar  to 
showars  «as  at  a  dangarously  high  tamparatura  sotting  closa  to 
boiling. 

o  tntarim  Hgv  Program 

A  najor  CCIP  for  Fort  Vaiawrtght  is  aodifleattons  to  tho  H|V 
systans  as  dltcussad  in  Saction  4.3.  Soma  of  tha  savings  to 
ba  attaiaad  by  this  program  could  ba  mada  by  tba  Facility  En> 
ginaar  is  tna  istarim  whila  watting  for  implamantation  of  tha 
setP,  A  dadleatad  taam  of  an  E.C.  Xnovladgaabla  anginaar 
diraotiog  thu  appropriata  machanios  could  probably  aeeomplisn 
tbia  program  with  1  to  2  man  yaarn  of  affort.  Tho  low  coat 
itama  that  should  ba  dona  by  this  mathod  ara: 

•  Xaduea  fai  npoada  by  a  shaava  ehanga.  Sines  axeasH  air 
flow  is  so  ganarally  tha  cats,  tha  axaet  amount  of  radue* 
tfon  is  not  critical,  It  could  ba  wtiatavar  is  practical. 

'/Fa  fina  tuning  aould  come  latar  aftar  ICIb  aoginaoriug  is 
cmplata. 

•  Calibrate  controls  of  aat  point  systams.  Lowar  supply  sat 
points  until  occupants  complain.  Sattings  can  ba  lowar  in 
summar  than  in  wintar.  Kaisa  aixad  air  aat  point  to  alimi- 
sat#  haatlng  in  moderate  waathtr. 

•  Vhara  potsibla,  movo  the  set  point  control  tharmoatat  from 
supply  duet  to  raturo  duet.  This  will  sat  tha  system  up  as 
a  dsmand  syatam  whara  comfort  and  savings  can  ba  automatic¬ 
ally  salntatnad  under  varying  load  conditions. 

S-S 
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Th*  M&ct  iavlogt  df  thi«  interim  program  la  not  pr#- 
dlfltabU.  Bowavtr,  ta#  potential  is  larg*. 

0  gelmmlnt  >ool  I,C»  (WECO-ll) 

It  Is  rseomnsndtd  that  swinmlog  pool  tsnpsraturss ,  humidity 
and  hours  of  fan  operation  be  carefully  set  to  alninlae  oper* 
atlng  eoet  ehlle  aalotalalng  comfort  for  the  swlmmeret  This 
can  be  accomplished  by  setting  conditions  that  limit  the  eater 
evaporation  rate  from  the  pool  eurfaee  and  the  aeimmers  shin* 
Specific  recommeodatlosa  are: 

•  Air  humidity,  got  RM  or  preferable  above 
«  Air  temperature.  80*7  or  preferable  above 

-  Vater  temperature,  80*7  or  perforably  beloe 

«  Fan  operation.  United  to  normal  occupancy  hours  and  off 
vhenever  pool  Is  not  to  be  occupied. 

Pool  operating  coats  art  estlnatsd  st  8g300/yesr  operating  at 
tne  aumerleal  values  gives  above.  Coet  could  range  from  1/3 
to  4  timee  that  value  end  remain  vlthln  the  pool  design  erl* 
eerie  envelope  for  pleasure  evimeing  eoodltlone.  It  le  there* 
fore  important  to  understand  the  energy  implicatione  of  pool 
operttlon  and  set  controla  accordingly. 

o  Laupdrv  VtC0*l3 

The  laundry  vat  found  to  be  easting  considerable  energy. 
Several  of  the  possible  oper.ttlonal  modifications  have  sow 
been  partially  implemented.  Additional  operational  and 
Aardeare  eodlf Icatlona  are  possible.  Energy  eastea  were  in 
three  main  catigorles. 

-  Initial  Conditlone 

8team  supply  •  Too  hlgn  pressure  *  all  heat  from  300  paig 
line 

*  Shut  dovn  not  implemented 
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Own  •  Controls  contributsd  to  wsstsful  ontriy 

consumption 

Host  Rscevry  -  Orysr  onorgy  oss  oxhsustod  without  ro- 
eovory.  Vssto  osttr  ontriy  It  rtcovtrod 
tlACo  unit  wst  cltsned 

-  RocoBifnondttlons 

Stotm  supply  -  Uso  tho  low  prossurt  (100  pslg)  line  for 
flost  of  tho  building  usos  thst  will  bo 
throttlod  down  to  about  25  pslg  distribu¬ 
tion  lints 

-  Mlnlmlso  use  of  high  prtssure  (200  pslg) 
Lino  to  only  tho  elothos  prossos 

•  Shut  down  tho  high  prossuro  lint  st  tho 
powor  plant  for  unoccuplod  ptrlods 

•  tasuUto  tho  N.E.  room  linos,  fisngtt, 
vslvos.  Also  building  eondtrisatt  lints 
(«tC0-2> 

Csfrs  •  Rtpsir  stoam  loaks,  traps,  valvts,  Hany 

new  ropairtd 

•  Chango  all  Air  Handling  unltn  (HIV  and  tx- 
baust  fans)  to  do«und  control  for  supply 
air  and  mlxtd  sir  (VCC-11)>  Add  tlmo 
clocks  for  unoecupltd  shutdown  (wi;c-2) 

Host  Rtcovtry  -  Ust  Corps  of  Cnglstors  rteomntndatlons  for 
fht  drytr  htat  rteottry,  Sto  PtSA-T-SOS? 
(Mrs.  Ilincht  Carptattr,  fort  Holvolr,  VA. 
22060  -  Fhont  A/V  354-5732) 

0  Hospital  -  »t:C<)-l3 

Many  •torn  windows  and  aomw  inntr  windowa  wtro  optn  in  tht 
hoapltai  during  all  tha  on  sitt  viaitt.  This  includtd  wlnttr. 
tprlsg  and  sumintr  sossoos.  A  dstailtd  sitt  ttudy  in  Novtimbsr 
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to«t«th«r  »ith  study  of  buildlni  drswiags  Indicated  no  nssd  for 
op«a  siadowt  for  «osi  of  tbo  year.  This  building  bas  loss  of 
ths  ovorhsating  cautos  than  most  of  the  fort* 

KalntsnaaeQ  anould  bo  dlroctsd  to  doss  ths  eutsido  stons 
viQdovs,  and  maintain  thorn  shut  sines  thoy  aro  difficult  to 
oporato. 

Most  radiator  thorsiostatic  valvta  functiontd  properly,  but  a 
fo»  oors  opon  and  overhoating.  Tho  stoam  distribution  and 
condonnato  return  linos  in  tho  roens  wort  aot  eoatributiag  to 
an  overhead' ”  problem.  Thorofors  only  valvo  repair  is  called 
for. 

The  heating  and  ventillating  systen  dots  need  modification  and 
this  i«  lacluded  in  keC«11.  Supply  air  in  many  locations  «as 
uncomfortably  hot,  while  other  areas  were  comfortable.  Syatom 
control  change  are  needed. 

Thn  hauement  had  a  gteat  deal  of  waste  heat  relesaed  from 
pipes,  flanges  and  valvta  wnieh  should  be  insulated.  This  is 
included  ic  VECO-3. 

o  Badiant  Heat  Plcors 

At  Fort  Vaiswright  the  glycol  is  pumped  all  sumner,  therefore 
waatiog  electric  power.  Vben  the  circulating  pumps  ars  scop- 
pad  thrrs  is  a  build  up  of  sludgs  in  the  pump  arts  that  oLogs 
the  system.  By  sits  visit  and  discussion  at  all  thrss  forts 
It  is  concluded  that  tnia  has  to  do  with  the  Fort  Mainwrlght 
water  chemical  content.  At  both  Forts  Qrsely  and  Blchardson, 
a  similar  problem  does  aot  occur  during  summer  shutdowa 
although  they  use  ths  tame  antifroexs.  The  difference  is  ths 
Fort  Vaiowright  water  wbich  is  allsgtd  to  have  a  higher  iron 
content . 

It  is  suggested  the  power  plant  treated  water  be  evaluated  for 
use  in  the  radiant  floor  syst«tins  to  allow  aummer  shutdown. 

One  building  esn  be  selected  to  dnnonctrate  and  if  found  ae» 
cspt.«bls  extend  to  the  other  radiant  floor  buildings.  Tns 
water  treatment  plant  may  si>on  havw  the  well  water  preheated 
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bf  eondenitr  •ntriy.  This  «lll  &id  in  rcicoving  calcium  aod 
thus  poMlbly  rtault  In  a  iavorabl*  impact  on  th*  aheva  aludg* 
probloffl. 

0  CMtPP  Ceodtngar  Maat  WEC0~15 

fbo  cond«RS«r  watt*  boat  1*  prttently  baiag  dittipatad  in  tho 
cooling  pond.  Thlt  it  a  watt*  oi  anargy  and  it  ali^gad  to 
eoatribut*  to  th*  wincar  ica  fog  problam  for  local  driving. 
Coatldaratioa  of  utilizing  thia  anargy  for  local  baating  la 
baing  droppad  at  this  time  for  asvaral  reasons.  Tha  CKbPP 
study  ratultad  in  many  modificationM  that  oould  dacraaza  coo'^ 
dansar  anargy  if  thay  ara  implamantad.  Ar.othar  project  will 
cak*  aall  *at*r,  flow  it  through  thn  eondanaar,  raeovericg 
com*  of  this  «*ata  anargy.  and  thun  proeaad  to  th*  ttatar 
Traatnant  building  (3S8S)  for  final  diatributlon  to  tha  fort. 
Tba  prahaatad  wall  watar  will  thrn  raqulra  laaa  aapoaalv* 
watar  traatnant.  Thi*  prahaatad  watar  will  alto  bav*  an  to- 
diraet  haatiag  aavisgs  in  th*  distribution  eyttam  and  build- 
inga.  Raising  tba  watar  tamparatur*  lO’F  to  I5*r  abova  th* 
3g*P  rang*  will  halp  raeov*  calcium  Iron  this  watar*  About 
l.St  to  2%  of  total  fort  anargy  is  nandod.  This  can  b*  pro- 
vldad  by  vindar  lOt  of  th*  eondenaar  watar  haat.  This  calcium 
ranoval  nay  favorably  impact  tba  praaunt  Fort  Vainwright 
sludf*  problam  in  th*  radiant  floor  boating  ayatan. 

Aftar  thn  abova  factor*  hav*  bean  ratolvtd.  and  if  tbsr*  still 
it  a  algnlf leant  anouftt  of  condwnaar  anargy  rsnaialng.  than 
looal  haating  could  ba  costidarad.  Th*  on*  application  that 
looked  practical  wae  baatlng  th*  Old  Oyn  <3&82).  TPl*  build¬ 
ing  la  cloaa,  connaetad  by  a  utilidor.  and  nonlnally  should 
b*  nalntatnad  at  a  lo*  (bO'F)  tamparaturw.  Thla  nakat  it  a 
good  application.  Rtijulrad  haat  aschangar  oqulpmant  is  high 
coat  and  tha  condition  of  tha  bulldlRK  pri<arnt«d  loma  doubt  on 
how  many  yaara  tha  building  will  ttill  ba  uaad.  Tharafor* 
furthar  avaluatlon  was  droppad. 


d-l2 


Svction  7 

PKOJCCTCD  RESULTS  FROM  PROGRAM  IMPLEMENTATION 

7.1  E:XERSY  PCRfORMANCE  PROJECTIONS 

St  All  rveosimtndtd  projtets  ««rt  lnpltm*nt«d  in  7Y'I3,  thu  »«> 
tiiMLt«d  «o«t  would  bo  About  fll.S  million  And  tho  rirot  yoor  AAviait 
in  f¥'l4,  About  S3.S  millior..  Th«  not  Port  AnnuAl  ooaI  oAwlnfs  ovor 
FY'RO  would  bo  About  4tt  or  1.071  billion  BTU/yr  (42.<SS  ttondArd 
tans  of  coAl). 

Ptfure  7«1  dioplAyo  tho  projoctod  profilo  of  oanuAl  onorgy  eon* 
ounptlon  At  Port  VAinwright  through  PY’IS.  Awoumlng  iuoeootful 
InplomontAtlon  by  PY'IA  without  topping  oyelo. 


Plguro  7-2  ihow*  tho  projostod  onorgy  porformonco  improvonont  on 
An  snorgy  Ir.dox  chArt* 
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T.a  WELIMIWARV  SCHEDULE 

Th«  r«eo«mtndtd  «R«rity  plan  it  a  tcartiae  point  for  tht  tvoUtion 
of  aa  actual  plan  that  vill  ba  Unplcnantad.  Fu?thar  tntiatorUs 
acudy  may  bt  dtalrad  baforo  lA<:erp^^atlon  of  lo*  K/C  ratio  or  long 
payback  Itona.  Paodback  on  thit  rato  ef  funding  availability,  at  «oU 
aa  taeunleal  and  admlnlatratlva  review,  and  concurronea  alth  thit  and 
Ctfbatqutnt  atudlat*  all  *nttr  Into  tbo  plan  ovelution* 

A  almplifyinc  aaaurtption  laado  in  this  study  oat  that  ImpltHson- 
tatlen  cotta  otra  for  py83  and  first  ytar  tavingt  •art  for  fy’H4. 
Tbit  allovad  for  ranking  of  projoclt  on  an  ooual  basis,  but  la  an 
unrsallttie  assumption  for  a  plan.  Tima  raoulrad  for  anglnoorins  and 
implaaantation ,  as  wall  ns  annual  funding  limits,  sill  tand  to  spraad 
tha  implamantation  ovar  a  longnr  number  of  years.  The  tantntlvn 
schadulA  is  eutllnad  in  fig.  T-3* 
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%.94  fan  ic^tlttw  H>«  *  MsMwImnf  tiNXnli 

This  9Un  »how<  eoRtinuint  ttudr  totivity  la  rr'tl,  with  pestiblc 
start  of  quick  fix  laploaontattoa  that  »ill  eontiauo  for  ae«arai 
ytara*  Tbo  SC!P  laploMtatatloa  la  aprtad  over  fY'IS  and  fY'84  with 
tho  prtraqulalto  ooslnowriRc  tlao  pracodlaf  it.  This  would  provld*  a 
full  first  yoar  tawlaq;  la  rY*iS.  Two  otbtr  aetltltiaa  aro  thowo  aa 
an  taaaatial  part  of  aa  onfoine  oaargy  eoaaorwatlon  program: 

0  Monitorlag  of  wnwrgy  eonaumptlon/iawloga  on  a  continuoua  baala 
as  a  aanagsmsnt  ftadbaek  aoohanisa  for  spotting  daflelonoloa 

0  laplsasntatlon  of  laorsawnt  f  OIM  proesduros  orltntod  towards 
taproulng  and  raaiatainlac  onorgy  psrformanes.  txporlaaeo  has 
Shown  that  laplsfnontatlon  of  Inorgy  Coaserwatioa  Projwcec 
without  a  aoaltorlng  and  aalntvnaaco  program  can  load  to 
savings  that  tond  to  orodw  with  tiro. 

7.3  BCUriOXSHIP  TO  /tKMY  KHtflOY  PLAN 

This  plan  aonlnally  Boots  thw  object Ivos  of  tho  Army  Ensny  Plan 
of  •  August  If 10.  That  plan  ooto  objoctlvos  of  a  80%  ORsrgy  roduc« 
tion  In  faeilltlos  by  FY*fS  ovor  PY'Tf.  Thr  aoasuromoats  arc  to  bo 
in  twrmt  of  fTU/OSF  porformanco  ladoa.  This  goal  haa  already  boon 
aehimved  with  81%  oavlngs  at  Fort  Valnwrlght.  Tbs  Army  goal  tor  tho 
year  SuOO  is  40%  of  rY'75.  This  goal  son  bo  oxessdod  by  PY’fA  at 
Fort  Valnwrlght  by  waking  ovor  fl%  oavlngs  with  iaplomontation  of 


thii  plan.  Th«  US  Amtd  Pore«a  Command  (FOftSCOM)  ptrformanet  targat 
la  173,000  BTU/OSr-yjf  la  fV'SS.  Th*  projaciad  Port  tfalRvright 
pariormanea  till  ba  S29,000  8TU/GSF»yr  by  PY’IS.  If  ailoaanea  la 
aiada  for  tha  hlfb  dagraa  day  blaa  of  Port  tfainwright,  thaaa  indieta 
ara  eomparabla.  Yba  uat  of  patrolaum  fuala  for  faellltlat  at  Port 
talavrlght  la  nacUslbla.  Tharafora,  tha  Army  goal  of  75S  raduetlon 
ia  68C  applleabla  hara.  Mowavar,  transfar  of  coal  ganaratad  alae- 
trlolty  to  Port  Graaly  doaa  halp  oil  raduetlon  at  that  facility. 

To  maat  tha  overall  Army  goala.  It  ahould  ba  raeognlsad  that  aoma 
Inttallatlona  «111  hava  to  aaeaad  tha  SOS  and  40t  targata,  bacauta 
othar  faeilltlan  «111  not  bo  abla  to  maka  such  a  largo  pareantaga 
gala  alaea  thay  might  bava  boon  mort  affletant  to  otart  with.  Thora- 
fora,  maximum  faaslbla  cavinga  ahould  ba  tha  ovarall  goal. 
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